The Eyreville B core from the Chesapeake Bay impact structure, Virginia, USA, contains a lower basement-derived section (1551.19 m to 1766.32 m deep) and two megablocks of dominantly (1) hornblende-plagioclase-epidote-biotite-K-feldspar-quartz-titanite-calcite amphibolite, and vesuvianite-plagioclase-quartz-epidote calc-silicate rock) are dominant in the upper part of the lower basement-derived section, and they are intruded
INTRODUCTION
The International Continental Scientifi c Drilling Program (ICDP)-U.S. Geological Survey (USGS) Eyreville core holes were drilled in 2005 and 2006 in the Chesapeake Bay impact structure on Eyreville Farm, Delmarva Peninsula, on the eastern coast of Virginia, USA (Fig. 1) . Three core holes at this drill site were designated Eyreville A, B, and C, and this study is based on Eyreville B, which recovered a nearly continuous section of cores from 738 m to 1766 m depth (Gohn et al., 2006 . Geophysical studies and drilling have revealed the structure, located near the mouth of Chesapeake Bay, to be ~85 km across, with an inner basin (30-38 km wide and 1-2 km deep) surrounded by an annular trough (21-31 km wide) ( Fig. 1 ; e.g., Horton et al., 2005a Horton et al., , 2005c Horton et al., , 2008 Poag et al., 2004; Gohn et al., 2008) . The crater excavated Early Cretaceous to Holocene Virginia coastal plain sediments that blanket the area and penetrated into the underlying Appalachian crystalline basement (Poag et al., 2004) . Previously, only the Langley and Bayside drill cores on the inner western side of the annular trough had intersected crater basement (Horton et al., 2005a) , and knowledge of other Appalachian basement target rocks of the crater was restricted to studies of the clast population in the limited impactite intersections obtained from these and other core holes around the crater margins (Horton et al., 2005b; Poag et al., 2004) .
The Eyreville B core intersected ~215 m of basement-derived crystalline rock between 1551.19 m and 1766.32 m ( Fig. 2A) . In addition, a 275-m-thick granite megablock (or slab; Horton et al., this volume, Chapter 2; Gibson et al., this volume) and a smaller underlying 13-m-thick amphibolite megablock located in the sandy deposits overlying the impactites ( Fig. 2A) provide supplementary information about the nature of the basement rocks. Megablock is used here without a specifi ed size range, recognizing that other papers (e.g., Horton et al., this volume, Chapter 2) refer to the "granite slab" and "amphibolite block" using particle-size defi nitions of block (>4.1 m and <65.5 m) and by pegmatitic to coarse-grained granite (K-feldspar-plagioclase-quartz-muscovite ± biotite ± garnet) that increases in volume proportion downward. The granite megablock contains both gneissic and weakly or nonfoliated biotite granite varieties (K-feldspar-quartz-plagioclase-biotite ± muscovite ± pyrite), with small schist xenoliths consisting of biotite-plagioclase-quartz ± epidote ± amphibole.
The lower basement-derived section and both megablocks exhibit similar, middleto upper-amphibolite-facies metamorphic grades that suggest they might represent parts of a single terrane. However, the mica schists in the lower basement-derived sequence and in the megablock xenoliths show differences in both mineralogy and whole-rock chemistry that suggest a more mafi c source for the xenoliths. Similarly, the mineralogy of the amphibolite in the lower basement-derived section and its association with calc-silicate rock suggest a sedimentary protolith, whereas the bulk-rock and mineral chemistry of the megablock amphibolite indicate an igneous protolith. The lower basement-derived granite also shows bulk chemical and mineralogical differences from the megablock gneissic and biotite granites. slab (>65.5 m and <1048.6 m) from Blair and McPherson (1999) . The general stratigraphy of the Eyreville cores is described in Gohn et al. (2006 Gohn et al. ( , 2008 , Horton et al. (this volume, Chapter 2) , and Edwards et al. (this volume, Chapters 3 and 4) .
This paper describes and compares the petrographic and chemical characteristics of the pre-impact crystalline rocks of the Eyreville B core, namely, the lower basement-derived section, the granite megablock, and the amphibolite megablock. Together with a companion paper (Gibson et al., this volume) , which describes the metamorphic and structural features in the basement-derived section and amphibolite megablock, this paper catalogues a component of the crater basement that had not been recognized prior to the recovery of the Eyreville cores 77°76°77°W 76°3 7°N 38°F igure 1. Map of the Chesapeake Bay impact structure showing the locality of the Eyreville core holes (from Gohn et al., 2006) .
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and discusses the implications for regional understanding of Appalachian geology.
PETROGRAPHY
Petrographic descriptions were obtained on a total suite of 91 samples, consisting of 73 samples collected by Gibson (RG series; Table 1), 16 collected by Reimold (W series), and 2 provided by Michael J. Kunk (MJK series). Of these, 49 samples are from the lower basement-derived section (28 mica schist, 7 amphibolite, 2 calc-silicate rock, 1 tourmalinite, 11 granite), 38 are from the granite megablock, and 4 are from the amphibolite megablock (Table 1 ). Contrary to Horton et al. (this volume, Chapter 2, who only observed shocked basement rock directly adjacent to a few injections of impact breccia) and unconfi rmed inferences by Glidewell et al. (2008) , no evidence was found in any of these samples from either the lower basement-derived rocks or the megablocks for unequivocal shock microdeformation features.
Lower Basement-Derived Section
The lower, crystalline basement-derived section of the Eyreville B core (1551.19-1766 .32 m deep) consists of foliated metasedimentary rocks (including mica schist, amphibolite, and calc-silicate rock) and pegmatitic to coarse-grained granite, with a distinct mylonitic zone between 1640 m and 1655 m depth (Fig. 2B) . Several thin dikes of suevite or polymict impact breccia (Fig. 2B ) occur from 1562 m to at least 1611 m depth Horton et al., this volume, Chapter 2) . Mica schists dominate the upper part of the section. These contain several granite veins that become more abundant downward, and the lowermost ~75 m of the core consists almost entirely of granite (Fig. 2B ). 
Mica Schists
The mica schists are located between 1560.24 m (5118.9 ft) and 1717.66 m (5635.4 ft). They vary in color from black to silver-gray, are fi ne-grained (average grain size ≤1 mm), foliated, locally porphyroblastic, and contain highly deformed relict sedimentary layering and quartz and granite veins. The mica schists consist of muscovite (20-40 vol%) , plagioclase (20 vol%), biotite (10-15 vol%), quartz (15-30 vol%) , and graphite (5-10 vol%), with accessory sillimanite (fi brolite), garnet, tourmaline, rutile, pyrite, chalcopyrite, and pyrrhotite. Qualitatively, graphite shows a general increase in concentration with depth.
Microscopically, the mica schists make up millimeterscale mica and quartz-plagioclase foliae that defi ne the foliation, which is locally folded ( Fig. 3A; see Gibson et al. [this volume] for microstructural analysis). Muscovite is fi ne-grained (average 0.5-1 mm), subidioblastic, and platy, and it determines the dominant foliation with biotite. The grains indicate variable levels of internal strain caused by localized mylonitic deformation (Gibson et al., this volume) , including kink banding and undulose extinction. Muscovite also occurs as lath-shaped grains in the graphite-rich cores of plagioclase porphyroblasts. Sericite is a common alteration product of feldspars in the mica Table 1 spe458-13 1st pgs page 260
schists, occurring together with epidote and calcite. Biotite is fi ne-grained (average ~0.6 mm), subidioblastic, and commonly intergrown with muscovite. It is commonly kinked and altered to chlorite in the vicinity of mylonitic deformation bands and fracture and breccia zones. Sillimanite occurs in knotted fi brolitic masses up to several millimeters long. Garnet forms skeletal to poikiloblastic porphyroblasts up to 2 mm in diameter that contain inclusions of biotite, quartz, and rutile. Grains are commonly skeletal, highly fractured, and variably altered to chlorite (Fig. 3B) . Plagioclase occurs both in the matrix and as texturally zoned poikiloblastic porphyroblasts up to 2 mm in diameter that contain quartz, tourmaline, muscovite, graphite, and rutile inclusions and have experienced variable amounts of dissolution against the mica foliation (see Gibson et al., this volume) . Quartz forms granoblastic to lensoid grains (0.2-1 mm) exhibiting variable amounts of undulose extinction and grain-boundary migration recrystallization, depending on the intensity of strain.
Graphite occurs in both disseminated form and as coarser, irregular masses within the mica schist, as well as in the form of inclusions in plagioclase porphyroblasts. It is found in breccia matrices and in fractures in the lower parts of the core.
Tourmaline is fi ne-grained (0.5 mm) and idioblastic to subidioblastic. Pyrite is very fi ne-grained (0.1 mm) and occurs as blebs, stringers, or idioblastic crystals, and locally as inclusions in plagioclase porphyroblasts; it is also associated with chlorite and calcite along veins and fractures. Rutile is very fi ne-grained (≤0.1 mm), idioblastic to rounded, and occurs in trace amounts in pyrrhotite, which occurs as individual blebs (0.2 mm) or as aggregates (up to 3.5 mm), and is xenoblastic. Epidote forms a very fi ne-grained (≤0.3 mm) retrograde product in plagioclase adjacent to calcite-fi lled fractures. Chlorite replacing the peak metamorphic assemblage is particularly abundant adjacent to calcite veins and fractures, and in breccias.
Biotite Schist
Toward the top of the lower basement-derived section, from 1578.74 m (5179.6 ft) to 1578.96 m (5180.3 ft) depth, there is a 22-cm-thick layer of quartz-plagioclase-biotite schist. It contains 35 vol% quartz, 35 vol% plagioclase, 25 vol% biotite, 5 vol% graphite, and accessory rutile and traces of muscovite. The rock has a distinctive lensoid microstructure-biotite wraps around fi ne-grained lensoid quartz-plagioclase aggregates that exhibit internal strain and dynamic recrystallization features. Plagioclase is locally subidioblastic with oscillatory zoning. Biotite grains range up to 2.5 mm in length and exhibit strong kinking and bent cleavage. They contain fi ne-grained graphite inclusions. Graphite also occurs as coarser aggregates and seams parallel to the foliation and in crosscutting fractures. Gibson et al. (2007) proposed that very fi ne-grained white mica aggregates in parts of the rock may represent pseudomorphs after highly poikiloblastic cordierite porphyroblasts; however, no evidence of cordierite has been obtained through microprobe analysis.
Amphibolite
A 58-cm-thick banded amphibolite layer is located from 1644.58 m (5395.6 ft) to 1645.16 m (5397.5 ft) depth in the upper part of the mylonite zone (see Gibson et al., this volume, Fig. 3B therein) . This amphibolite is fi ne to medium grained and has millimeter-to centimeter-scale dark-gray to light-gray banding parallel to a foliation defi ned by aligned amphibole grains and aggregates (Fig. 3C) . The mineral texture is subidioblastic with seriate-polygonal mineral aggregates. The mineralogy is highly variable within individual bands, some of which contain up to 50 vol% epidote; however, amphibole and plagioclase together constitute more than 50 vol% of the rock, with quartz, biotite, potassium feldspar (K-feldspar), calcite, epidote, and titanite (sphene) occurring in variable proportions in different layers. Amphibole crystals reach up to 2.5 mm in length and range from idioblastic to highly irregular, poikiloblastic grains containing inclusions of quartz, plagioclase, epidote, and titanite. They are locally pseudomorphed by uralite and-together with biotite-to chlorite in the vicinity of fractures and calcite veins. Biotite typically occurs as irregular interstitial grains between quartz and feldspar and, locally, as irregular seams parallel to the banding. Titanite (≤0.5 mm) and epidote (≤0.8 mm) commonly display idioblastic crystal shapes and are part of the prograde peak assemblage. Large, irregular quartz grains, locally with evidence of dynamic recrystallization, together with relatively coarse plagioclase-quartz myrmekite, suggest a hydrothermal component added during mylonitization. Disrupted calcite veins may be related to this event or to brecciation that may postdate mylonitization (see discussion in Gibson et al., this volume) .
Calc-Silicate Rock
A strongly brecciated, dark to light green-brown calc-silicate rock is spatially associated with the amphibolite from 1645.77 m (5399.5 ft) to 1646.44 m (5401.7 ft) depth ( Fig. 3D ; see also fi gure 3B in Gibson et al., this volume) . Although Gibson et al. (2007) described it as an epidosite, the epidote belongs to a retrograde assemblage that locally constitutes up to 50 vol% of the rock. The peak metamorphic assemblage consists of vesuvianite (70 vol%), plagioclase (15 vol%), and quartz (15 vol%). Rare irregular relics of an isotropic mineral may be garnet. Vesuvianite is very coarse-grained (up to 10 mm) and forms an interlocking aggregate enclosing plagioclase and quartz, which form irregular grains up to 1.5 mm across.
The brecciation seen in hand specimen extends to the microscale, with intense fracturing of the vesuvianite assemblage. Fractures vary from large and irregular to intersecting sets of closely spaced parallel fractures. Most are fi lled with epidote. The larger and more irregular fractures contain a polymineralic epidote-calcite-quartz fi ll. The retrograde paragenesis consists of epidote (40 vol%), calcite (25 vol%), quartz (20 vol%), chlorite (10 vol%), and amphibole (5 vol%). Epidote grains locally reach 1.5 mm in length and are subidioblastic where not constrained by fracture margins; calcite is medium-grained (2 mm) and xenoblastic, whereas quartz is very fi ne-grained (0.1 mm). Chlorite is spe458-13 1st pgs page 261 fi ne-grained and occurs in irregular masses up to 1 mm across. Aggregates of very fi ne-grained (0.04 mm), acicular, pale-green amphibole, inferred to be actinolite, occur along a single fracture.
Tourmalinite
Tourmaline-rich assemblages occur in two forms. The more common form represents dense, locally monomineralic, aggregates up to several centimeters in width adjacent to quartz and quartz-feldspar lenses that are interpreted as boudinaged quartz and granite veins (e.g., as seen at 1627 m [5338 ft] depth). Tourmaline also occurs within these veins, where it ranges up to 5 mm in length. Grains are locally bent or broken. The second occurrence is a tourmalinite (Fig. 3E ) made up of bands with up to 80 vol% tourmaline at 1639 m depth (5377 ft; sample RG54). Plagioclase, quartz, pyrite, graphite, and rutile constitute the remainder of the assemblage. Given its close proximity to the mylonite zone, which contains several granite veins, the tourmalinite may have formed by fl uid escape from the granite veins; alternatively, tourmaline metasomatism may have accompanied mylonitization.
Granite
Granite in the lower basement-derived section of the core occurs as pegmatitic to coarse-grained veins in the mica schist but increases in volume downward until it is the dominant lithology below 1690 m (Fig. 2B ). The granite varies from pink/orange to white. The pink/orange variety is dominated by K-feldspar megacrysts; the orange coloration indicates feldspar sericitization. The white variety is dominated by plagioclase and quartz. The granite has an idiomorphic to hypidiomorphic, inequigranular-polygonal texture. In addition to K-feldspar (20-40 vol%), plagioclase (30-35 vol%) , and quartz (20-25 vol%), there are variable amounts of muscovite (0-13 vol%), biotite (0-5 vol%), and garnet (0-2 vol%).
Potassium feldspar is coarse-grained (averages 8 mm, but grain size may increase to 40 mm where the granite is pegmatitic), idiomorphic to subidiomorphic, perthitic, poikilitic (inclusions of muscovite, plagioclase, and quartz), and displays patchy microcline twinning. Plagioclase is fi ne-to coarse-grained (0.4-6 mm), subidiomorphic to idiomorphic, and locally poikilitic (inclusions of muscovite and quartz). Quartz and feldspars display signs of internal deformation and dynamic recrystallization related to mylonitic deformation and cataclasis (see Gibson et al., this volume) . Quartz is fi ne-grained (0.1-0.6 mm) and occurs as an interstitial phase between feldspars. Garnet is fi ne-to medium-grained (0.8-2 mm), idiomorphic to subidiomorphic, and poikilitic, with inclusions of quartz and plagioclase (Fig. 3F ). It typically displays fractures. In contrast to the granites in the megablock, muscovite (0.4-0.8 mm) is more common than biotite (0.2-0.4 mm) and locally ranges up to several centimeters across in pegmatites. Chlorite is very fi ne-grained (≤1 mm) and replaces biotite and garnet in the vicinity of calcite-fi lled fractures and cataclasite zones. The alkali feldspar and plagioclase are locally extensively altered to sericite and saussurite, respectively, with calcite replacing twin lamellae in plagioclase in several samples.
Mylonite Zone
The mylonitic deformation in the basement-derived rocks is described in Gibson et al. (this volume) ; however, the 15-m-thick mylonite zone located between ~1640 m and 1655 m depth is also lithologically signifi cant because it contains a variety of distinctive rock types. In addition to the amphibolite and calcsilicate rock described previously, it includes alternating darkgray to light-brown and light-pink, very fi ne-grained (<1 mm) layers. Microscopic analysis confi rms that these represent mylonitized mica schists and granite (Fig. 4A ). In general, most of the mica schist samples consist of plagioclase (20-30 vol%), quartz (10-20 vol%), muscovite (20-30 vol%), biotite/chlorite (0-20 vol%), graphite (0-10 vol%), fi brolite (0-5 vol%), garnet (0-2 vol%), and pyrite (0-2 vol%). Most granite samples consist of K-feldspar (20-30 vol%), plagioclase (20-30 vol%), quartz (30-40 vol%), muscovite (10 vol%), biotite (0-8 vol%), and garnet (2 vol%). The light-brown mica schists are more retrogressively altered than the dark-gray variety, with biotite replaced by chlorite and muscovite. A more comprehensive description of the microstructures in the mylonite zone is presented in Gibson et al. (this volume) .
PETROGRAPHY OF THE GRANITE AND AMPHIBOLITE MEGABLOCKS
The two lithic blocks that occur in the gravelly sand units above the impactite succession in the Eyreville B core (Fig. 5 ) are largely composed of granite and amphibolite, respectively.
Granite Megablock
The granite megablock is located between 1095.74 m (3595.0 ft) and 1371.11 m (4498.4 ft) depth. It contains two major rock types: gneissic biotite granite that occurs mainly in the upper portion, and biotite granite that is interleaved with the gneiss and dominates the lower portion. The gneiss is intruded by the granite with generally sharp or lit-par-lit contacts with no evidence of chill margins (Fig. 4B) ; in rare cases, the contacts appear gradational. A third, minor, component of this megablock is biotite-plagioclase-amphibole schist xenoliths in the granite, which are also found locally in the gneiss. Horton et al. (this volume, Chapter 2) distinguish a fourth component, altered red granite, at the basal contact. A 1-2 cm zone of similar fi negrained red granite fl anking thin quartz veins ~15 cm from the top of the megablock suggests that this alteration is related to fl uid movement along pre-impact fractures in the biotite granite.
Gneissic Biotite Granite
The gneiss is light -gray to pink, fi ne-to coarse-grained (1-2.5 mm), and displays millimeter-to centimeter-scale banding. It constitutes ~29% of the total granite megablock core intersection (Fig. 5) . The gneiss consists of K-feldspar (25-35 vol%), quartz (25 vol%), plagioclase (25 vol%), biotite (10-15 vol%), pyrite (0-5 vol%), and magnetite (0-5 vol%), spe458-13 1st pgs page 262 and it has a hypidiomorphic, inequigranular-interlobate texture. The color variation is a product of varying biotite and K-feldspar contents. The K-feldspar is hypidiomorphic, poikilitic, and phenocrystic (up to 2.5 mm), and it exhibits fl ame perthite and microcline twinning. Inclusions in the phenocrysts are quartz, idiomorphic to hypidiomorphic plagioclase, and biotite. The matrix consists of medium-grained quartz and plagioclase (2 mm). Biotite is very fi ne-grained (0.1 mm), hypidiomorphic, locally retrogressed to chlorite, and defi nes the foliation. Pyrite and magnetite are fi ne-grained (1-2 mm) and idiomorphic, and magnetite may be surrounded by diffusion haloes (up to 2.5 mm).
Biotite Granite
The biotite granite is pink to gray-white, medium-to coarsegrained (5-10 mm), and locally pegmatitic. The colors refl ect variations in the K-feldspar and biotite contents. The granite is generally massive but locally contains a weak foliation defi ned by alkali feldspar and/or biotite that is most visible adjacent to the gneiss. It constitutes ~70% of the total granite megablock. The granite has a hypidiomorphic, inequigranular-interlobate mineral texture.
The granite consists of K-feldspar (20-50 vol%), quartz (20-35 vol%), plagioclase (15-30 vol%), biotite (2-10 vol%), muscovite (2 vol%), magnetite (0-3 vol%), and pyrite (0-2 vol%). The K-feldspar is locally megacrystic (up to 15 mm), idiomorphic to hypidiomorphic, poikilitic, and exhibits fl ame perthite, microcline twinning, and myrmekitic margins. Inclusions in the megacrysts are quartz, plagioclase, and biotite. Quartz is fi negrained (up to 2 mm), subhedral, and exhibits undulose extinction and locally sutured contacts. Plagioclase is medium-grained (2 mm) and hypidiomorphic. Biotite is medium-grained (up to 2 mm), and muscovite is very fi ne-grained (0.3 mm) and most commonly occurs pseudomorphing biotite, together with chlorite. The absence of evidence of signifi cant crystal plastic fl ow in 
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the matrix suggests that the alkali feldspar and biotite alignment is a magmatic foliation. Pyrite (1 mm) and magnetite (1 mm) are hypidiomorphic. Diffusion haloes (up to 2 mm) are found around magnetite only in close proximity to the biotite gneiss.
The red granite at the base of the megablock (Horton et al., this volume, Chapter 2) is characterized by comprehensive feldspar alteration to submicroscopic aggregates.
Schist
Several small (usually <10 cm, but up to 24 cm at 1354 m [4441.0 ft] to 1354 m [4442.7ft] depth), black to dark-green schist xenoliths comprising a very fi ne-to medium-grained (0.2-2 mm) biotite-plagioclase-quartz-epidote ± amphibole assemblage occur mostly within the biotite granite (Fig. 4C) spe458-13 1st pgs page 264
(35 vol%), plagioclase (35-40 vol%), quartz (10-18 vol%), pyrite (2-10 vol%), epidote (2-10 vol%), and amphibole (0-10 vol%). The biotite is very fi ne-to medium-grained (0.2-2 mm) and idioblastic to subidioblastic. Plagioclase in the matrix is very fi ne grained (0.2 mm) and subidioblastic to xenoblastic, but it forms porphyroblastic grains up to 1 mm in length that overgrow the foliation. Pyrite is fi ne-grained (1 mm) and usually occurs as subidioblastic aggregates. Epidote is fi ne-grained (0.8 mm), subidioblastic, and poikiloblastic. Amphibole, where present, occurs as rare radiating or sheaf-like aggregates up to 1.5 mm in diameter. The contacts between the schist and granite are commonly highly irregular, and coarse plagioclase aggregates are locally found adjacent to the granite contacts.
Amphibolite Megablock
The amphibolite megablock lies in sand between the granite megablock and impactite succession, from 1376.38 m (4515.7 ft) to 1389.71 m (4559.4 ft) depth (Horton et al., this volume, Chapter 2) . It is black to dark-gray to dark-green, fi ne-to mediumgrained (1-4 mm), relatively homogeneous in composition, and locally foliated (Fig. 4D) . Horton et al. (this volume, Chapter 2) describe a metagabbroic to metadioritic component with a relict igneous texture between 1386.93 m and 1387.54 m depth, which correlates with our sample RG03. All our other samples have an idioblastic to subidioblastic, inequigranular-interlobate metamorphic texture. The amphibolite consists of amphibole (40-50 vol%), plagioclase, (20-25 vol%), biotite (10-20 vol%), quartz (10 vol%), epidote (0-5 vol%), chalcopyrite (0-2 vol%), pyrrhotite (0-2 vol%), pyrite (<1 vol%), magnetite (<1 vol%), and titanite (<1 vol %).
Amphibole is commonly idioblastic, relatively unaltered, and locally forms glomerocrysts up to 40 mm in size (Fig. 4D ) that contain very fi ne-grained (0.1 mm) quartz and plagioclase inclusions. Plagioclase is fi ne-grained (0.6 mm), subidioblastic, and locally altered to calcite and epidote. Biotite is very fi negrained (0.4 mm), subhedral, and altered to chlorite; the biotite tends to increase in volume percent toward the base of the megablock. Quartz is very fi ne-grained (0.1 mm), subhedral, and exhibits undulose extinction. Epidote is very fi ne-grained (0.1 mm) and xenoblastic. The amphibolite contains quartz and calcite veins and chlorite-fi lled fractures. Chalcopyrite, pyrrhotite, pyrite, magnetite, and titanite are very fi ne-grained (0.3 mm) and subidioblastic.
GEOCHEMISTRY
Bulk-rock X-ray fl uorescence (XRF) chemical analyses were obtained on 73 samples, 42 of which were analyzed at the Humboldt University in Berlin (RG and W series) and 31 at the University of Vienna (CB6 series). Analytical geochemistry for major and trace elements was obtained on these 73 samples, of which 43 were from the basement-derived section (18 mica schist, 28 granite), 26 were from the granite megablock, and 4 were from the amphibolite megablock. Further details about the analytical procedure and the XRF results are recorded in Table A1 of Schmitt et al. (this volume) . Mineral chemical analyses were obtained from 21 samples, of which 7 were from the basement-derived mica schist, 1 was from the basement-derived amphibolite, 1 was from the basement-derived calc-silicate, 4 were from the basement-derived granite, 6 were from the granite megablock, and 2 were from the amphibolite megablock. Table 2 details the mineral chemistry of selected minerals within the analyzed samples.
Mineral Chemistry
Mineral chemical analyses were obtained using a Cameca SX 100 electron microprobe at the University of Pretoria (South Africa), with a 20 kV acceleration potential, a 20 nA beam current, and a defocused beam size of 10 µm. Counting times were 20 s on peak position and 10 s on each background position. The following X-ray lines, spectrometer crystals, and standards (in brackets) were used: SiKα, TAP (KP garnet); CaKα, PET (KP garnet); AlKα, TAP (KP garnet); MgKα, TAP (diopside); FeKα, LLIF (KP garnet); MnKα, LLIF (rhodonite); TiKα, PET (rutile); BaLa, LLIF (barite); KKα, PET (KP hornblende); and NaKα, LTAP (KP hornblende). The AX activity-composition calculation program for rock-forming minerals (Holland and Powell, 2000) was used in the recalculation of the data.
Elemental ratios are defi ned by the following equations: X Mg = Mg/(Mg + Fe 2+ ); X Mn = Mn/(Mn + Fe 2+ + Mg + Ca); X Ca = Ca/(Ca + Fe 2+ + Mg + Mn); An = 100Ca/(Ca + Na); Or = 100K/ (K + Na); Ps = 100Fe 3+ /(Fe 3+ + Al). Garnet within mica schist of the lower basement-derived section has the following ranges: X Mg = 0.13-0.16, X Mn = 0.10-0.42, and X Ca = 0.05-0.08. Most garnets show high spessartine content (X Mn > 0.25) and relatively fl at compositional profi les, but a garnet in sample RG53 (1641.8 m; 5386.5 ft) displays a spessartine-rich marginal zone and a spessartine-poorer, almandine-richer core. X Mg in this garnet slightly increases in the core but decreases in the marginal zone. We interpret this zonation as prograde growth zoning in the core and retrograde diffusional zoning in the marginal zone related to garnet breakdown. This is supported by geothermometric calculations (Gibson et al., this volume) .
Garnet within granite of the lower basement-derived section is less magnesian and calcic, and generally more spessartine-rich, than the mica schist garnets (X Mg = 0.01-0.08, X Mn = 0.23-0.37, X Ca = 0.01-0.05) and has fl at compositional profi les. Considering the textural differences (the granite garnets are less poikilitic and commonly idioblastic), we conclude that the garnet in the granite crystallized from the melt, rather than being a xenocrystic phase inherited from the mica schists.
Biotite is ubiquitous in all of the rock types studied. Its X Mg ranges in the mica schists between 0.42 and 0.69, and it contains Al vi = 1.64-1.87, K = 0.75-0.91, and Ti = 0.12-0.19 per formula unit (11 oxygens), with values increasing slightly with increasing spe458-13 1st pgs page 265 Data in weight percent. Abbreviations used: B-A-basement-derived amphibolite; MB-A-megablock amphibolite; B-MS-basementderived mica schist; B-G-basement-derived granite; MB-G-megablock granite; MB-Gn-megablock granite gneiss; Am-amphibole; Bt-biotite; Chl-chlorite; Ep-epidote; Grt-garnet; Kfs-potassium feldspar; Mu-muscovite; Pl-plagioclase feldspar; Ves-vesuvianite. spe458-13 1st pgs page 267 X Mg . The most highly magnesian biotites (X Mg = 0.62-0.75) are found in the quartz-plagioclase-biotite schist at 1578.74 m to 1578.96 m (5179.6 ft to 5180.3 ft) depth, and we speculate that it may be a metavolcanic or metavolcaniclastic rock, rather than a metapelite. Biotite in the megablock amphibolite has higher X (Fig. 6B) , which is pargasitic to hornblendic ([Na + K] = 0.48-0.59 apfu; Leake, 1978) . Amphibole in the megablock is slightly more magnesian (X Mg = 0.60-0.67) than that in the lower basement-derived section (X Mg = 0.48-0.60).
White mica is dominantly muscovite with <10 mol% paragonite, except in a few rare cases where higher Na and Ca contents occur (Fig. 7A) . Muscovite ranges from X Mg = 0.18 to X Mg = 0.89 in the mica schist, mostly between X Mg = 0.45 and X Mg = 0.80, and Si:Al = 1.44:1 (Fig. 7A) . Muscovite observed within the lower basement-derived section granites is the least Mg-rich (X Mg = 0.22-0.72; most lie in the range X Mg = 0.26-0.57), which is consistent with the X Mg data for the ferromagnesian minerals (Fig. 7B ). The Si:Al value is 1.96:1.
The megablock granite and gneissic granite contain muscovite with X Mg = 0.31-0.73 and X Mg = 0.43, respectively. The Si:Al ratios for the megablock granite (1.37:1) and granite gneiss (1.73:1) are slightly lower than in the basement-derived granites. Muscovite in the lower basement-derived granite shows K:Na = 2.57:1, whereas the value for muscovite in the megablock granite is much higher (K:Na = 22.34:1). The megablock granite gneiss shows K:Na = 1.20:1. Al vi in muscovite in the lower basement-derived granite apparently increases slightly with increasing X Mg .
Epidote compositions in the lower basement-derived amphibolite show a narrower range of pistacite contents (Ps 19-24 ) than in the lower basement-derived calc-silicate rocks (Ps 5-24 ), although most values lie in the range Ps [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] . Slight zoning in the lower basement-derived amphibolite and strong zoning in the calc-silicate rocks occur. Higher pistacite contents are characteristic of epidote that forms part of the peak assemblage, whereas epidote characterizes the calcite-quartzchlorite-epidote fractures.
Vesuvianite compositions are relatively uniform throughout the sample despite the coarse grain size, and calcium content varies from 19.78 to 20.22 apfu for 53 oxygens. The Ti content ranges from 0.39 to 0.54 apfu and is accompanied by low Na (≤0.17 apfu), consistent with Groat et al.'s (1992) prediction that Na is less than 0.2 apfu in vesuvianite where Ti values are less than 0.75 apfu. 
Bulk-Rock Chemistry
Seventy of the eighty-four samples studied were selected for bulk-rock chemical analysis using X-ray fl uorescence (XRF): 18 samples from the metasedimentary succession, 25 from granite of the lower basement-derived section, 4 from the amphibolite megablock, and 23 from the granite megablock, including 3 samples from the biotite-schist xenoliths in this megablock. Representative analyses of the RG (1-6, 38-40, 44, 53, 54, 61, 64, spe458-13 1st pgs page 269 68, 70, and 76), W, and CB6 series are presented in Table A1 of Schmitt et al. (this volume) . The chemical analyses for the RG, W, and CB6 series were obtained with a SIEMENS SRS 3000 at the Berlin Museum für Naturkunde. Methods of sample preparation and instrumental analysis are detailed in Schmitt et al. (2004) . The data are summarized in Harker diagrams (Fig. 8) . Further discussion of the chemical results is provided by Schmitt et al. (this volume) .
Trace-element analyses were also performed on the RG, W, and CB6 series using XRF methods at the Museum of Natural History (Mineralogy), Humboldt University of Berlin, Germany. Schmitt et al. (this volume) spe458-13 1st pgs page 270 lower basement-derived and megablock granites were based on the XRF data.
Mica Schists
The lower basement-derived mica schists show a broad range in SiO 2 contents from 40 to 68 wt%, consistent with the presence of fi ne-scale layering and highly disrupted quartz veins. Only Fe 2 O 3 shows a negative correlation with SiO 2 . It is unclear whether the poor correlation of CaO, Na 2 O, K 2 O, and Al 2 O 3 refl ects hydrothermal alteration. Although every attempt was made to avoid veins and breccias, the rocks show extensive hydrothermal alteration both in the altered metamorphic assemblages and in the abundant calcite and quartz veining. Figure 8 shows that schist xenoliths in the granite megablock are chemically distinct from mica schists in the lower basement-derived section, being signifi cantly enriched in TiO 2 , MgO, CaO, and Fe 2 O 3 , and depleted in Al 2 O 3 and SiO 2 (49-56 wt %). This is consistent with the differences in mineralogy described previously. Na 2 O/K 2 O ratios of the lower basement-derived mica schist and the megablock schist lie between 0.1 and 0.8, with an average of 0.4, less than half the average pelitic ratio, according to Taylor and McLennan (1985) .
Biotite schist sample RG70, which contains unusually magnesian biotite and lacks signifi cant muscovite, has a high MgO content (4.6 wt%) compared to all other rocks analyzed and is depleted in Al 2 O 3 relative to the other mica schists. It also shows elevated Na 2 O and, to a lesser extent, CaO values, which are consistent with the high plagioclase content. The Na 2 O/K 2 O ratio for the biotite schist sample RG70 is 0.6, which is only slightly less than the average pelitic Na 2 O/K 2 O ratio due to its enrichment in MgO.
The lowest SiO 2 content (40.4 wt%) is found in the tourmalinite (sample RG54), which also has elevated Al 2 O 3 and Fe 2 O 3 values, but which is depleted in MgO and K 2 O relative to the mica schists, refl ecting the absence of micas.
Amphibolites and Calc-Silicate Rock
With the exception of the tourmalinite, which we interpret as a highly metasomatized rock, the megablock amphibolite samples show the lowest SiO 2 contents (Fig. 8) , although one sample contains >60 wt% SiO 2 , which probably refl ects quartz veining. The megablock amphibolite is generally signifi cantly enriched in Fe 2 O 3 and CaO relative to the mica schists but shows less enrichment of Fe 2 O 3 and TiO 2 . It is depleted in K 2 O and Al 2 O 3 but shows similar Na 2 O contents. There is a comparatively closer correlation between the amphibolite and the schist xenoliths from the granite megablock, which reinforces Schmitt et al.'s (this volume) suggestion that the schist xenoliths form a distinct suite separate from the mica schists.
The calc-silicate rock, described as epidosite by Schmitt et al. (this volume) after Gibson et al. (2007) , has the highest CaO content of all rocks analyzed (14.3-25.6 wt%), although quartz veining is refl ected in a single sample (SiO 2 > 60 wt%). The calcsilicate rock also shows the lowest Na 2 O values (0.11-0.37 wt%) and low K 2 O values (<0.23 wt%). The high CaO content, coupled with the relatively high Al 2 O 3 (7.2-14.8 wt%) and Fe 2 O 3 (5.65-7.26 wt%) values, is consistent with marly sediments (Pettijohn, 1957) . We conclude that the calc-silicate rock is a metamarl.
Granitic Rock Types
The lower basement-derived granite and pegmatites and the megablock gneissic granite and granite show strong compositional overlap (Fig. 8) . Considering the diffi culty in obtaining representative chemical analyses from small core samples of pegmatites, it is not surprising that the basementderived granite and pegmatite show the largest range, including two samples with over 80 wt% SiO 2 . The almost complete absence of opaque or ferromagnesian minerals-with the exception of rare biotite and garnet-in the basement-derived granite and pegmatite is consistent with the TiO 2 -, Fe 2 O 3 -, and MgO-poor nature of these samples and distinguishes them from the megablock granites (Fig. 8) . The megablock gneissic granite has slightly higher TiO 2 , Fe 2 O 3 , and MgO values than the biotite granite. It also displays the highest K 2 O content of the three granite types. The average CaO content of the lower basement-derived granite is lower, and the Na 2 O content is slightly higher, than that of the megablock granites. The lower basement-derived granite shows Na 2 O > K 2 O, while both megablock granites show Na 2 O < K 2 O.
The megablock granite and granite gneiss are peraluminous (Al 2 O 3 /[CaO + Na 2 O + K 2 O] molar ratios are 1.02-1.14 and 1.03-1.06, respectively), whereas the lower basement-derived granite is slightly metaluminous to peraluminous in composition (Al 2 O 3 /[CaO + Na 2 O + K 2 O] molar ratio is 0.69-1.7). The wide ranges in both SiO 2 content and alumina saturation index (ASI) in the lower basement-derived granite most likely refl ect the strongly pegmatitic nature of this granite. A special effort was made to obtain ASI values for fi ner-grained granite samples, such as those in the mylonite zone. These indicate a narrower range that is peraluminous in character (Al 2 O 3 /[CaO + Na 2 O + K 2 O] molar ratios are 1.36-1.59).
DISCUSSION
The mineral assemblages observed in the lower basementderived metasedimentary rocks, as well as geothermobarometric results for the lower basement-derived mica schist, indicate middle-to upper-amphibolite-facies (600-670 °C) peak metamorphic conditions (Gibson et al., this volume) . This is in contrast to the predominantly greenschist-facies crystalline clast population retrieved from previous drill cores into the Chesapeake Bay impact structure and included in the impactite sequence in the Eyreville B core (see Horton et al., this volume, Chapter 2; Gibson et al., this volume, and references therein) , and these results indicate that the Appalachian basement sampled by the Chesapeake Bay impact crater was composed of more than one terrane. A more comprehensive discussion of this problem is provided by Gibson et al. (this volume) .
Provenance of Metasedimentary Rocks
Hand-specimen, mineralogical, and chemical features of the mica schists in the lower basement-derived section support their derivation from pelitic protoliths. Based on the bulk-rock chemistry, Schmitt et al. (this volume) proposed a shale to Fe-rich shale protolith, where the wide spread in SiO 2 contents likely refl ects a predominantly mafi c to intermediate source for the original sediments, with a minor felsic component. Using the K 2 O/Na 2 O versus SiO 2 discrimination diagram for sandstone-mudstone suites (Roser and Korsch, 1986) , the mica schists from the lower basement-derived section and megablock xenoliths plot primarily into the fi eld for passive-margin sediments (Fig. 9A) , although the latter plot close to the active continental margin fi eld. Provenance discrimination (Fig. 9B) for the same rocks was determined for sandstone-mudstone suites using discriminant function 2 (0.445TiO 2 + 0.07Al 2 O 3 -0.25Fe 2 O 3(total) -1.142MgO + 0.438CaO + 1.475Na 2 O + 1.426K 2 O -6.861) versus discriminant function 1 (−1.773TiO 2 + 0.607Al 2 O 3 + 0.76Fe 2 O 3(total) -1.5 MgO + 0.616CaO + 0.509Na 2 O -1.224K 2 O -9.09), after Roser and Korsch (1988) . According to this scheme, the megablock xenoliths have a quartzose sedimentary (QSP) signature, whereas the lower basement-derived mica schists refl ect either a quartzose sedimentary (QSP) or felsic igneous (FIP) signature. This differs from the fi ndings of Schmitt et al. (this volume) , who favor a less siliceous source.
Four outliers are observed in Figure 8A , of which samples RG54 and RG64 plot into the island-arc fi eld, and samples RG70 and CB6-141 plot into the active continental margin fi eld.
Four outliers are also observed in Figure 8B ; samples RG38 and RG54 plot into the MIP (mafi c igneous province) fi eld, sample RG64 plots into the IIP (intermediate igneous province) fi eld, and sample CB6-141 plots far away from all other samples into the QSP fi eld. RG38 has a high Fe 2 O 3 content compared to the other mica schist due to its alteration by iron-rich fl uids in the form of pyrite. Sample RG54 is the tourmalinite found in the lower basement-derived mica schists, which is depleted in SiO 2 compared to the mica schist. The mineralogy of the mica schist sample RG64 is enriched in plagioclase, producing an enrichment in Na. Both RG70 and CB6-141 are enriched in MgO, thus plotting away from the other mica schists.
Although every effort was made to avoid calcite or quartz veins in samples during bulk-rock analysis, the widespread alteration documented in hand specimen and petrographic analysis of the rocks from the lower basement-derived section require caution in inferring protolith compositions from the bulk chemical data (Schmitt et al., this volume) .
Comparisons of the metasedimentary rocks in the lower basement-derived section and the biotite schist xenoliths in the megablock are restricted because of the small xenolith size and limited material available. The felsic gneiss found as blocks within the impactite sequence shows a moderate similarity in terms of major elements to the mica schists from the lower basement-derived section (Schmitt et al., this volume) . Our study shows, however, that the lower basement-derived section includes provenance signature of sandstonemudstone suites using major elements (after Korsch, 1986, 1988 one highly magnesian sample of quartz-plagioclase-biotite schist (RG70) that bears some mineralogical and compositional resemblance to the felsic gneiss. The origin of these muscovite-poor schistose to gneissose lithologies warrants further petrographic and chemical analysis. We tentatively suggest, on the basis of the very limited presently available evidence (Gibson et al., this volume; Schmitt et al., this volume; this study) , that the felsic gneiss may be derived from the same amphibolite-facies metasedimentary sequence as the lower basement-derived schists.
Provenance of Amphibolites
The amphibolites in the megablock and the lower basementderived section differ considerably both mineralogically and chemically. The lower basement-derived amphibolite is banded spe458-13 1st pgs page 272 with strongly varying mineralogy, contains a pargasitic amphibole and comparatively more Na-rich plagioclase as well as alkali feldspar, and is closely associated with calc-silicate rock. This amphibolite, consequently, is interpreted to be a metamarl of sedimentary origin (Pettijohn, 1957) . The megablock amphibolite is mineralogically more homogeneous, contains pargasitic to hornblendic amphibole and more calcic plagioclase, and its major-and trace-element chemistry is consistent with a tholeiitic basaltic protolith (Schmitt et al., this volume) . If Horton et al.'s (this volume, Chapter 2) and Gibson et al.'s (this volume) observation of relict gabbroic textures is correct, then it seems likely that some or all of this amphibolite represents part of a metamorphosed gabbroic intrusion.
Both amphibolites contain middle-to upper-amphibolitefacies metamorphic assemblages (Gibson et al., this volume) . While this may suggest that they formed part of a single metamorphic terrane, evidence of biotite schist xenoliths in the gneissic granite of the megablock may indicate similar metamorphic grades in different parts of the target basement. Modeling of the impact event suggests that the megablocks were derived from further afi eld than the parautochthonous lower basement-derived section, which raises the possibility that they could come from a different tectonostratigraphic terrane.
Granite Petrogenesis
A U-Pb sensitive high-resolution ion microprobe (SHRIMP) study by Horton et al. (this volume, Chapter 14) has shown that the gneissic granite in the megablock is considerably older (615 ± 7 Ma) than the biotite granite (254 ± 3 Ma) and is within error coeval with the Neoproterozoic Langley Granite (Horton et al., 2005b Ar mineral ages have been obtained from the basement-derived section and are interpreted as evidence that the amphibolite-facies metamorphism and granite in the lower basement-derived section were coeval with the biotite granite intrusion (Horton et al., this volume, Chapter 14; M.J. Kunk, 2009, personal commun.) . There is little evidence of exactly contemporaneous granitoid magmatism and metamorphism regionally; Samson et al. (1995) and Coler et al. (1997) documented ages for granitic plutons from 264 Ma to 326 Ma and 285 Ma to 345 Ma, respectively, which places the Eyreville B biotite granite and metamorphism among the youngest events yet recorded for the Alleghanian orogeny and requires slight downward revision of the 270-330 Ma age assigned by Rankin (1994) to this orogeny.
All three of the granite types intersected in the Eyreville B core show slightly metaluminous to peraluminous alkali indices, indicating I-type sources (Chappell and White, 1974; White and Chappell, 1983) . The granite samples show a signifi cant overlap for both the granite megablock and the lower basementderived granite on Rb versus Nb + Y (Fig. 10A) and Nb versus Y (Fig. 10B ) discrimination diagrams (Pearce et al., 1984) . In the Rb versus (Y + Nb) plot (Fig. 10A) , most samples plot in the within-plate granite fi eld, although close to the syncollisional granite fi eld, and only a few samples fall into the volcanic-arc granite fi eld. In the Nb versus Y diagram (Fig. 10B) , the megablock granite plots primarily in the volcanic-arc granite + syncollisional granite fi elds, whereas the gneissic granite plots primarily in the within-plate granite fi eld close to the ocean-ridge granite fi eld. The lower basement-derived granite samples are more dispersed, plotting mainly in the within-plate granite fi eld and, to a lesser extent, into the VAG + syn-COLG (syncollisional granite) fi eld. Schmitt et al. (this volume) , on the other hand, deduced a syn-COLG setting for the megablock granites from the Rb versus (Yb + Ta) plot. On the basis of Rb versus (Yb + Ta), Ta versus Yb, and rare earth element (REE) contents, they note that the Langley Granite is most closely related to the gneissic granite, with which it shares a similar Neoproterozoic age (Horton et al., this volume, Chapter 14) . Given the present scatter of data over several fi elds and subtle shifts between different plots in the Pearce et al. spe458-13 1st pgs page 273 (1984) diagrams, it is as yet not possible to determine the exact setting of granite genesis for the Eyreville B granites within the regional geological evolution, which includes possible continental and volcanic-arc sources and an orogenic event. Figure 11 shows the granite sample compositions from the Eyreville B core relative to the cotectic curves for granitic melts from Johannes and Holtz (1990) . The large dispersion seen in data from the lower basement-derived granite samples may refl ect a combination of the diffi culty of sampling pegmatite and the highly evolved nature of granite pegmatites. Two fi nergrained granite samples (RG40 and RG61) from the mylonite zone were analyzed in an attempt to evaluate more representative bulk compositions. However, both samples were signifi cantly enriched in quartz relative to the other granite samples, and they plot well away from the cotectic lines. Given the petrographic and chemical evidence obtained from other samples in and near the mylonite zone, this enrichment in silica most likely refl ects hydrothermal fl uids associated with mylonitization. Because of the strong dynamic recrystallization in the mylonites, it cannot be determined how much silica might have been introduced during the retrograde event.
Less scatter is seen in Figure 11 for the megablock granite and gneissic granite samples, which cluster around the 2-5 kbar cotectic curves. This clustering suggests that both the megablock granite and gneissic granite formed at middle-to shallow-crustal levels (2-5 kbar), in an H 2 O-undersaturated system. The samples from the Raleigh metamorphic belt and Eastern Slate Belt granites display a tighter cluster, but a signifi cant portion of samples lie between the 5 and 10 kbar cotectic lines. The Raleigh metamorphic belt granites and gneisses include biotite ± hornblende ± muscovite ± garnet calc-alkaline granites, and the Eastern Slate Belt granites include biotite ± hornblende granites, which suggest a different protolith (Coler et al., 1997) . Although the defi nitive trend seen in the granites from the Raleigh metamorphic belt and Eastern Slate Belt contrasts with the granites from the Eyreville B and Langley cores (Fig. 11) , considerable overlap is still observed.
CONCLUSIONS
Petrographic and chemical analyses of the crystalline basement-derived rocks of the lowermost part of the Eyreville B drill core indicate an association of amphibolite-facies pelitic mica schists with subsidiary muscovite-poor or muscovite-absent biotite schists and metamarls (amphibolite and calc-silicate rock) intruded by pegmatitic granite. Small schist xenoliths within biotite granite and gneissic biotite granite, and an amphibolite derived from a mafi c igneous protolith that occur in the megablocks, show a similar peak metamorphic grade to the lower section. Together with similar intrusive and metamorphic ages obtained from U-Pb and Ar-Ar age data, this may or may not indicate that the megablocks were derived from the same terrane as the rocks in the lower section.
Tectonic discrimination diagrams suggest that the schists were formed on a passive continental margin and are primarily of quartz sedimentary provenance, with a felsic to intermediate igneous component; however, signifi cant alteration of the metamorphic rocks requires some caution in interpreting bulk-rock chemical data. The granite in the lower basement-derived section is more leucocratic than the megablock granite and gneiss, and it contains small amounts of garnet and biotite, with muscovite >> biotite, whereas the megablock contains biotite >> muscovite. All are peraluminous and I-type, but they differ from I-type biotite granites in the Raleigh belt and Eastern Slate Belt in their lack of hornblende. Figure 11 . Qtz-Ab-Or ternary diagram with cotectic curves in an H 2 O-undersaturated system from Johannes and Holtz (1991) . Samples from granitic plutons in the Raleigh metamorphic belt and Eastern Slate Belt (Coler et al., 1997) have also been included for comparison. Dashed line represents the water-undersaturated curve for a H2O = 0.8 crustal fl uids in equilibrium with graphite (Johannes and Holtz, 1991; Ebadi and Johannes, 1991) . Black circles-megablock biotite granite; gray circles-megablock gneissic biotite granite; open circles-lower basement-derived granite; stars-fi ne-grained lower basement-derived granite; closed inverted triangles-granitic samples from the Raleigh metamorphic belt and the Eastern Slate Belt (from Coler et al., 1997) ; open inverted triangles-granitic samples from the Langley Granite (from Horton et al., 2005b) .
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